NHE-1 inhibition improves impaired mitochondrial permeability transition and respiratory function during postinfarction remodelling in the rat.
The mechanism by which Na+-H+ exchange (NHE) inhibition results in attenuation and reversal of postinfarction remodelling and heart failure remains controversial. In this study, we investigated the possible contribution of mitochondrial involvement by determining the effect of the NHE-1-specific inhibitor EMD-87580 (EMD) on mitochondrial permeability transition (MPT) and respiratory function during the postinfarction remodelling process. Male Sprague-Dawley rats were subjected to either 12 or 18 weeks of coronary artery ligation (CAL) or sham procedure. EMD was provided in the diet immediately after ligation. MPT pore opening was determined by perfusing hearts with 2-deoxy-[3H]-glucose ([3H]-DOG) and measurement of mitochondrial [3H]-DOG entrapment. The respiratory function of isolated mitochondria was measured using Clark-type oxygen electrode. Remodelling was associated with significant hypertrophy and there was an increase in MPT pore opening in hearts both 12 and 18 weeks following CAL. Mitochondrial respiratory function, especially state 2 and state 3 rates were significantly decreased in hearts subjected to CAL. EMD suppressed MPT pore opening by 40% (P <0.01) and 35% (P <0.01) 12 and 18 weeks after ligation, respectively. Mitochondria isolated from EMD treated hearts exhibited increased respiratory chain activity for oxidation of substrates at complex I and II. These beneficial effects of EMD were associated with decreased mitochondrial vulnerability to exogenous Ca2+. We conclude that NHE-1 inhibition has a protective effect on mitochondrial function, attenuating MPT pore opening and improving the respiratory function, which may contribute to the salutary effect of NHE-1 inhibitors in heart failure.